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aralkyi the alkyi group having from l to 4 carbon atoms, arylalkenyl. the awenyi group y 
aryl and cyclca!kyl groups optionally substituted with C,, alkylor aUoxy: 
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Pharmaceutieal and cosmetic compositions based on 
pyridones and on antibacterial agents 

The present invention relates to new compositions 
based on pyridone derivatives and on antibacterial agents 
of the macrolide and the pyranoside family, intended for 
use in treatments of dermatoses such as acne and in the 
cosmetic treatment of the skin. 

The aetiopathology of acne, although poorly defined 
owes its origin to the formation of a characteristic 
lesion, the comedo. The latter results from the obstruc- 
tion of the pilosebaceous duct as a consequence of dysker- 
atiniiation of the region of the infundibulum of the duct. 

This obstruction has the major effect of modify- 
ing the rheological properties of the sebum, and the physio 
chemical properties of the medium. This modification 
Leads to the hyperprol if erat ion of the cutaneous resident 
strains, which trigger an inflammatory type reaction of 
the body. 

Two types of lesions are generally distinguished. 

The first type corresponds to the so-called open 
comedo or blackhead, the clinical feature of which is 
commonplace and whose development remains limited. This 
type of comedo may be readily removed, either by extrusion 
or by Physical or chemical treatment by the use of topi'cal 
agents known as keratolyt ics, which are well known per se. 

The second type corresponds, initially, to the 



development of the so-caLLed closed comedones or micro- 
cysts^ the final stage of which is the rupture of the pilo- 
sebaeeous folUele which has produced it and which rel- 
eases into the dermis numerous inflammatory products in- 
ducing reaction of the host body. 

The lesions which characterize inflammatory acne 
are hence intermediate stages of the microeysts, and are 
grouped together under the generic names of papules, 
pustules, nodules or cysts, nodulocystic acne represent- 
ing the most severe form of acne. 

At the present tine the products which generate 
the inflammation, or the mechanisms by which they generate 
the inflammation, remain poorly defined, although many 
clinical experiments suggest that the bacterial flora, 
of which Prooionibacterium acnes is the major represent- 
ative, are strongly implicated. 

It is known that the topical or systemic use of 
antibiotic compounds, such as erythromycin, clindamycin, 
linco.ycin or their derivatives, in the therapy of acne 
has as its immediate consequence a very obvious anti-in- 
flammatory effect. 

It is thought, moreover, that certain skin yeasts, 
in particular Pityrosporum ovale or Pityrosporum orbiculare 
yeast, are present in the inflammatory acne lesions, and 
it has been shown that Pityrosporum ovale was one of the 
primary causes of certain inflammatory skin conditions 
such as dandruff (pytiriasis capitis) and seborrheic 
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dermatitis. 

During the rupture of the comedo, the Pityrosporum 
ovale yeast, or its transitory forms, are released and 
also generate inflammation. 
5 The Applicant has discovered,, and this forms the 

subject of the invention, that by combining pyridone deriv- 
atives and antibacterial agents chosen from macroUde 
antibiotics and py r anos i des , it was unexpectedly possible 
to improve the treatment of acne. 
10 The Applicant has discovered that the combination 

of antifungal agents, of the pyridone derivative typ«, 
and antibacterial agents mentioned above combats the in- 
flammation due to acne much more rapidly and more effec- 
tively than an antifungal agent alone or an antibacterial 

15 agent alone. 

The subject of the invention 1$ hence a pharma- 
ceutical composition intended for the treatment of acne, 
combining a pyridone derivative with certain antibacterial 
agents. 

20 Another subject of the invention consists of the 

use of the composition defined above for the preparation 
of a composition for treating acne. 

Other subjects of the invention will become apparent 
on reading the desc r ipt ion and the examples which follow, 

25 The composition intended for a topical application 

for the treatment of acne is essentially characterized in 
that it contains, in a physiologically acceptable medium. 
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at least one pyr 
f opmuL a : 




R4 

*3 



in which: 

5 R, denotes a hydrogen atom, a linear or branched 

aikyl group having fro«. 1 to 17 carbon atoms, a cycl.oaUyl 
group having iro. 5 to 8 carbon atoms, a cycLoaUyl.Uyl.ne 

the aUyl.n. 9 ving from 1 to U carbon atoms, 

,„ aryl group, an ar.Uyl group, the aUyl group having 

,0 , to 4 carbon atoms, an aryl.U.nyl group, the aUenyl 

group having from 2 to 4 carbon atoms, it being possible 
for the aryl and cycloaUyl groups to be substituted with 
,„ aUyl group having from 1 to 4 carbon atoms or alter- 
natively an aUoxy group having from 1 to 4 carbon atoms; 

,5 R2 denotes hydrogen, alkyl having from 1 to 4 

carbon atoms, alkenyl having fro. 2 to 4 carbon atoms, a 
halogen atom or a benzyl radical; 

R3 denotes hydrogen, alkyl having from 1 to 4 

carbon atoms or phenyl; and 
20 R4 denotes hydrogen, alkyl having from 1 to 4 

carbon atoms, aUenyl having from 2 to 4 carbon atoms, 
„etho«ymethyl or a halogen atom or a benzyl radical, as 

u • ,«,«tically or pharmaceut icaUy acceptable 
well as their cosmetically ^ 

ihaeter ial agent chosen from 
salts, and at least one antibacterial s 



macrolide antibiotics and pyranosides, as well as their 

salts or esters. 

Especially preferred compounds of formula (1) are 
those for which Ri denotes a cyclohexyl group and R3 a 
lower alkyl group, or alternatively those for which Ri 
denotes a linear or branched aUyl group and R3 a lower 
alkyl group. Among these compounds, those which are more 
especially preferred are 6-cyclohexyl-1-hydroxy-4-methyl- 
2(1H)-pyridone, known as Ciclopirox, when it is in the 
form of an ethanolamine salt, and l-hydroxy-^-methyl-b- 
(2,4,4-tri«ethylpentyL)-2(1H)-pyridone, known as Octopirox, 
when it is in the form of an ethanolamine salt. 

Especially preferred antibacterial agents are 
chosen from: 

erythromycin derivatives, such as erythromycin, 
its salts and its esters, and more especially erythro- 
mycin estolate, erythromycin ethyl carbonate, erythromycin 
ethylsuccinate, erythromycin glucoheptonate, erythromycin 
lactobionate, erythromycin propionate Lauryl sulphate, 
erythromycin linoleate, erythromycin propionate, erythro- 
mycin stearate, nic esters such as erythromycin A 

nonooleate; 

the clindamycin derivatives are the hydrochlorides, 

palmitates and phosphates; and 

the lincomycin derivatives are the hydrochlorides. 

A preferred embodiment consists in using erythro- 
mycin r.tinoates, clindamycin retinoates or lincomycin 
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retinoates as antibacterial agents. Such compounds are, 
in particular, described in French Patent Application 
No. 86/06,528. The eoapounds in question are, more espee 
ially, the retinoic esters at the 2'-position of erythro- 
5 .ycin A, and the retinoic esters at the 3-position of Un 
co«ycin and of clindamycin. The retinoic esters at the 
2. -position of erythromycin A may be represented by the 
following formula: 

0 

.CH. 




10 in -hich R denotes an all-trans-retinoyl radical or a 
13-ci5.r.tinoyl radical and R' denote, H; the retinoyl 
radical having the formula: 

T3 8^(111) 



15 
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The retinoic esters at the 3-position of Uncomy- 
cin and of clindamycin may be represented by the following 
formulae : 




CONH 



(IV) 





CONK 



SCH. 



(V) 




SCH. 



5 in which R has the same meaning as that given above. 

These compounds may be prepared by various ester- 
ification processes, and especially an es te r i f i cat i on 
carried out in an anhydrous organic solvent medium, prefer' 
ably in tet rahydrof uran alone or mixed with another org- 

10 anie solvent such as pyridine, by reacting an excess of 
mixed anhydride of carbonic and all-trans- or 13-eis- 
retinoic acids (prepared in situ, for example, from ethyl 
chloroformate and all-trans- or 13-cis- acid) with ery- 
thromycin A, Uneomycin and clindamycin in base form, in 

15 the presence of an organic or inorganic base such as py- 
ridine and/or sodium hydrogen carbonate. 

Another es t e r i f i ca t i on process consists, in par- 
ticular for Uneomycin and clindamycin, in using the 
imidaiolides of retinoic acids in an anhydrous solvent 

20 such as N,N-dimethyLformamide, in the presence of a base 
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such as sodium tert-buty I ate or potassium tert-butyLate, 
leading to a mixture of retinoie esters of these 

antibiotics. 

Other erythromycin A derivatives described, in 
particular, in FR-A-2,582,00Q, are represented by the. 
formula (11), in which : 

R or R* denote* a di- or trienic Cig linear acyl 
radical of all-cis (Z) stereochemical configuration, and 
the remaining R' or R denotes a hydrogen atom. 

According to a preferred embodiment, R or R' 
denotes the following radicals: 

(92, 12Z)-octadecadienoyl or linoleoyl 
(92, 122, l52)-octadecatrienoyl or 
a-l inolenoyl, and 
15 (62, 92, 12Z)-octadecatr ienoyl or 

Y-l inolenoyl . 

2'-0-linoleylerythromycin A, 4"-0-l inoley Eryth- 
romycin A and 4"-0-(o-linoteyl)erythromycin A may be men- 
tioned in particular. 

These compositions can also contain other com- 
pounds, such as known substances capable of having an 
effect on the treatment of acne, and in particular S- 
carboxymethylcysteine, th iamcrphol inone, S-benzylcystea«in. 
and their derivatives, and tioxolone. 

in one embodiment, the compositions according to 
the invention contain keratoLytic agents such as, for 
example, salicylic acid in proportions from 0.01 to 10X 



20 



2S 



by weight, benzoyl peroxide in proportions from 0.01 to 
10Z by weight, resorcinoL in proportions from 0.01 to SJI 
by weight, retinoic acid and its derivatives, as well as 
humectants such as, for example, glycerin and urea. 

In another embodiment, the compositions also con- 
tain steroidal or non-steroidal anti-inflammatory agents 
such as, more especially, hydrocortisone, indomethac in, 
glycyrrhetinic acid, o-bisabolol, betamethasone, fluocin- 
olone acetonide and desoxymethasone . 

The pyridone derivatives are preferably used in 
proportions from 0.01 to 5X by weight relative to the 
total weight of the composition, and the antibacterial 
agents in proportions from 0.01 to 51 by -eight relative 
to the total weight of the composition. 

Hydrocortisone or indomethac in, when they are 
present, are present in proportions aCso of between 0.01 
and 5X by weight relative to the total weight of the 
of the composition. 

The compositions according to the invention may 
be presented in various forms, luch as gel, pad, cream, 
lotion, spray, foam, powder, ointment, stick, cake or 

liquid soap form. 

The compositions can also contain adjuvants cust- 
omarily used in pharmaceutical compositions applied on the 
skin, and in particular water or mixtures of water and 
solvents such as lower alcohols, for example ethanol or 
isopropanol, ethylene glycol, ethylene glycol monomethyl. 
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BonoethyL or aonobutyl ethers, propylene glycol, propylene 
glycol flionomethyl ether and dipropylene glycol Bonomethyl 
ether, antioxidants and thickeners. 

The therapeutic treatment of aene according to 
the invention is preferably carried out according to a 
process that consists in applying a sufficient quantity 
of the co«position according to the invention two or three 
tines per day on the areas of the skin to be treated, 
continuing this for a period of 6 to 30 -eek,, and prefer- 

ably 12 to 24 weeks. 

The compositions according to the invention can 
be used preventively, in particular on the areas of skin 
likely to be affected by acne. 

The compositions according to the invention may 
also be used for the cosmetic treatment of the skin; in 
particular, they enable comedones to be treated and faciU 
tate extrusion of the latter, and hence cleanse the skin. 

The Applicant found that the compositions accord- 
ing to tht invention not only enabled a very rapid improve 
•ent to be obtained in the inflammatory state of acne, 
but also enabled a decrease to be brought about in the 
lesions of the So-called first type, the feature of which 
is that they are non-inflammatory. 

The examples which folio- are designed to illus- 
trate the invention, no limitation of the latter being 
ifflpL ied. 



PREPARATION EXAMPLE 1 
• pr.oaration of 2 ' -0- ( 1 3- c i s - r e t i noy U e r y t h r omy c i n A 

5 g (16.6 mfliol) Of 13-eis-retinoic acid are dis- 
solved in 35 ml of anhydrous tetrahydrof uran in a round- 
bottomed flask and under an inert atmosphere; the reaction 
mixture is cooled to 0«C and then 3 ml (38 mmol) of 
anhydrous pyridine and 1.6 .1 (16.6 mmol) of ethyl chloro- 
formate are poured in. The solution is stirred for 5 
minutes and 2.5 g (30 mmol) of sodium hydrogen carbonate 
are added, followed by 4.9 9 <6.7 m.ol) of erythromycin A, 
previously dissolved in 150 ml of tetrahydrof uran. The 
reaction miiture is then left with stirring for 10 hours 
while being allowed to return to room temperature (thin 
layer chromatography on silica 9«l: mtthylene chloride/ 
methanol, 10X). The solution is poured into 60 ml of 
water and then extracted with ethyl acetate. The 
organic phase is dried over magnesium sulphate, filtered 
and thtn concentrated under partial vacuum. The crude 
product th.reby obtained is chromatogr aphed on a column 
of sUic. gel (HPLC) using the eluant ethyl acetate/hexane 
(7:3), leading to the isolation of 4.4 g (65X yield) of 
pure 2'-0-(13-cis-retinoyl)erythromycin A. 

H.p. 82**: (hexane/ethyl acetate) 
^^^22 , .17O (c = 6 mg/ml, dichloromethane) 
0 

Microanalysis : C57H93NOU ; « " 1°^*-' 

C H N 

calculated X : 67.36 9.22 1.38 
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Found I : 67.43 9.32 1.38 

Infrared : band at 1735 en"'' (ester) 
^^C NMR (COCt.3, internal ref. THS) 

Negative y effects at the V-position (-2.2 ppm) 

5 and 3'-position (-2.1 PP«)/ indicate the 2'-position 

of the ester. Carbons C"20 (20.94 ppm). C"u <117.28 pp«) 
and C"i2 (131.9 ppm) of the retinoie chain are in agree- 
ment with. the 13-cis stereochemistry of the retinoie chain. 

PREPARATION EXAHPLE 2 

10 Preparation of 2 ' -0-(aU -t rans-re t inoy Ue ry thromy c in A 
5 g (16.6 mmol) of aU-tran$-ret inoic acid are 
dissolved in 35 ml of anhydrous tetrahydrof uran in a round- 
bottomed flask and under an inert atmosphere, the reaction 
«i,ture is cooled to Q^C and then 3 ml (38 mmol) of anhy- 

15 drous pyridine and 1.6 ml (16.6 mmol) of ethyl chLoro- 
formate are poured in; the solution is stirred for 5 
minutes and 2.5 9 (30 mmol) of sodium hydrogen carbonate 
are added, foUo-ed by 4.9 g (6.7 mmol) of erythromycin A, 
previously dissolved in 150 ml of tetrahydrof uran. The 

20 reaction mixture is then left -ith stirring for 10 hours 
.hilt being allowed to return to room temperature (thin 
layer chromatography on silica g.l: methylene chloride/ 
•ethanoL, lOt). The solution is poured into 60 ml of 
«ater and then extracted -ith ethyl acetate. The organic 

25 phase is dried over magnesium sulphate, filtered and then 
concentrated under partial vacuum. The crude product 



th«reby obtained. i$ ehromatographed on a eolunn of siUc* 
gel (HPLC) using the eluant ethyl aeetate/hexane (7:3), 
Leading to the isolation of 4.1 g (60: yield) of pure 
2«-0-(all-trans-retinoyL)epythrofflyein A. 

^^^22 - (c = 2 mg/Bl/ dichloromethane) 

D 

Microanalysis : C57H93N0u-*W20 t " ' 

C H N 

calculated S : 62.89 9.35, 1.29 

Found X : 62.91 8.90 1.29 

^^c NHR (CPCI3/ internal rtf. TMS) 

Negative y effects at the 1'-po$ition (-2 ppa) 
and 3'-po$ition (-1.9 pptn), indicate the 2'-position 
of the ester. Carbons C'lo CU.1 pp«), C"u <119-36 PP«> 
and C"-,2 <135,19 ppm) are in agreement with the all- 
trans stereochemistry of the retinoic chain. 

PREPARATION EXAMPLE 3 
pr,n. ration of 3-0'(aU-trans-rerinoyl)cU ndamycin 
5 g (16.6 mmol) of al I- trans-ret i no i c acid are 
dissolved in 30 ml of anhydrous tetrahydrof uran 
in a round-bottomed flask and under an inert atmosphere; 
the reaction mi-ture is cooled to 0»C and then 6 ml 
(76 mmol) of anhydrous pyridine and 1.6 ml (16.6 m.ol) of 
ethyl chlorofor.ate are poured in; the solution is stirred 
for 5 minutes and 1.25 9 (15 mmol) of sodium hydrogen 
carbonate are added, followed by 2.35 g (5.5 m.ol) of 
clindamycin, previously dissolved in 100 ml of a tetra- 
h.drofuran/pyridine (8:2) mixture. The reaction mixture 



is then left with stirring for 10 hours while being allowed 
to return to room temperature (thin layer chromatography 
on silica gel: methylene chlor ide/methanol 5X). The 
solution is poured into 80 ml of -ater and then extracted 
with ethyl acetate. The organic phase is dried over mag- 
nesium sulphate, filtered and then concentrated under 
partial vacuum. The crude product thereby obtained is 
chromatographed on a column of silica gel (HPLC) 
using the eluent ethyl acetate/hexane (5:5), leading to 
the isolation of 2.15 g (55X yield) of pure 3-0-(all-tr ans- 
retinoyUcl indamye in. 
M.p. 62*C 

Ca]2^ = *50*' <C = 100 mg/Bl, diehloromethane) 
0 

Microanalysis : C38H59N2SO6CI .2.5H20, n = 752.5 

C H N 

calculated X : 60.44 8.08 3.23 

Found X : 60.66 8.57 3.72 

NHR (COCI3, internal ref. TMS): negative 
effect* at the 4-position (-2.8 ppm) and 2-position 
(-1.9 pp«). The chemical shifts of C"u <117.84 pp«) and 
C..20 (14.11 ppm) confirm the all-trans stereochemistry 

of the retinoyl chain. 

PREPARATION EXAHPLE 4 

a.,,,»..»n »f 3-0-(13-c - .».vi)clinda.ycin 

5 g (16.6 mmol) of 13-c i$-ret inoie acid are dis- 
solved in 30 ml of anhydrous tetr .hydrof ur an in a round- 
bottomed flask and under an inert atmosphere; t ction 
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mixture is cooled to O^C and then 6 ml (76 mmol) of 
anhydrous pyridine and 1.6 ml (16.6 mmol) of ethyl chloro- 
formate are poured in; the solution is stirred for 5 
minutes and 1.25 g (15 mmol) of sodium hydrogen 

5 carbonate are added, followed by 2.35 g (5.5 mmol) of 
clindamycin, previously dissolved in 100 ml of a tetra- 
hydrofuran/pyridine (8:2) mixture. The reaction mixture 
is then left with stirring for 10 hours while being allowed 
to return to room temperature (thin layer chromatography 
10 on silica gel; methylene chlor ide/methanol 5X). The sol- 
ution is poured into 80 ml of water and then extracted 
with ethyl acetate. The organic phase is dried over mag- 
nesium sulphate, filtered and then concentrated under 
partial vacuum. The crude product thereby obtained is 

15 chromatographed on a column of silica gel (HPLC) using 
the eluant ethyl acetate/hexane (5:5), leading to the 
isolation of 2 g (Sn yield) of pure 3-0-( IS-c is-ret inoyl )- 
clindamycin. 

H.p. 95®C (hexane/ethyl acetate) 
20 CO]20 , ^iiiO (c = 15 mg/ml, dichloromethane ) 
0 

Microanalysis : C38H59CIN2SO6 ; M ,« 707. A 

C H 
calculated X : 6A.52 8.41 

Found X : 64.47 8.45 

25 ""c NHR (COCI3, internal ref. TMS) 

-4 «-ha ester is indicated by the 
The position of the esier i» 

p„i,i.. 8 .ff.c< .< t». 5-=o.iti,n ..1.77 p».. an. =». 
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negative y effects at the 2-position ppm) and 

4.position (-2.5 pp.). The IS-cis configuration is con- 
firmed by C"20 C20.93 ppn.) and C"u ^15. 94 pp«). 

PftEPARATIQN EXAMPLE S 
5 o.,n. ration of ^-Q-(13-C is-rwt inoyl) I incomyc in 

5 g (16.6 ««ol> of 13-cis-retinoic acid are dis- 
solved in 30 ml of anhydrous t.trahydrof uran in a round- 
bottomed flask under an inert atmosphere; the reaction 
fixture is cooled to 0°C and then 6 ml (76 mmol) of 
10 anhydrous pyridine and 1.6 ml M6.6 mmol) of ethyl chloro- 
formate are poured in; the solution is stirred for 5 min- 
utes and 1.25 g (15 mmol) of sodium hydrogen carbonate are 
.dded, follo-ed by 2.2 g (5.4 mmol) of lincomycin. pr.v- 
iously dissolved in 100 ml of a tetrahydrof uran/pyr idin 
15 (7:3) mixture. Th. reaction mixture is then left with 
stirring for 10 hours -hile being allowed to return to 
room temperature (thin layer chromatography on silica 
g,l: methylene ehlor ide/me thanol , 10X). The. 
solution is poured into 100 ml of water and then extracted 
20 with ethyl .cetate. The organic isdr er mag- 
ics, f. filtered and then concentrated under 
nesium sulphate, Tiiiereo 

- Th- crude product thereby obtained is 
partial vacuum. The cruoe prw« 

. «-f silica gel (HPLC) using the 
chromatographed on a column of sUica gei 

fa.-)", leading to the isolation 
eluant ethyl acetate/hexane (8:2), leading 

25 of 1.85 g (50X yield) of pure 3-0-(13 cis 
ti.p. 95** (hexane/ethyl acetate) 
Ca]20 » ^lojo (c = 7 mg/mU dichloromethane) 
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15 



20 



25 



Microanalysis : C38H6ON2SO7 .2 . 5H20 ; M = 734.5 

C H 
calculated X : ".18 9.03 

Found % : 

I'c MMR (COCI3, internal ref. TMS) 

The position of the ester is indicated by the 
positive 6 effect at the 3-position CI. 6 PP«) "d the 
negative Y effects at the 2-position (-2.4 pp«) and 
A-position (-1.9 ppm). The IS-cis configuration is con- 
firmed by C"20 (20.98 pp.) and C"u <115.83 pp«). 

PREPARATION EXAHPIE 6 
P..naration > "i'ture of 7-n- ( .11 - 1 r ans-r e t inoy I ) I i n- 
.»»wrin, 3-0-(all-*rans-retino vnMncomycin and 
?-n-(alL-trans-retinoyl)lin ^»«vcin monoesters 
30 g (74 mmol) of lincomycin are dissolved in 
300 ml of anhydrous N,N-di«ethylfor«a«ide in a round- 
bottomed flask and under an inert atmosphere. 830 .9 
(7.4 ..01) of potassium tert-buty late are then added and 
stirring is continued at roo. temperature for 90 minutes. 
A solution of 13 g (37 m.oD of l-CU-trans-retinoyl) imi- 
dazole in 150 ml of N,N-di.ethylfor..mide is then poured 
,n and the resulting mixture is stirred at roo. temperat- 
ure for 12 hours (thin layer chromatography on silica 
gel: methylene chlor ide/methanol . 7.5X). The solution is 
poured into 500 ml of water and then extracted with ethyl 
acetate. The organic phase is dried over magnesium sul- 
phate, filtered and then concentrated tial vacuum. 
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Th« crude product thereby obtained is chromatogr aphed on 
a eoUnin of siUca gel (HPLC) using the eluant ethyl 
acetate/hexane (7:3), leading to the isolation of 39 9 
(77X) of a mixture of a 1 1- 1 r ans-re t ino ic monoesters of 
Uncomycin at the 2-, 3- and 7-positions. 
^^C NHR (COCI3, internal ref. THS) 

- Negative t effects at the 8-position (-2.5 ppm) and 

the 6.position (-3.8 ppm) indicate the site of esterific- 
ation of a monoester at the 7-position, 

- Negative Y "ftect at the 1-position (-4 ppo.) indicates 
the .onoester at the 2-position, and negative if effects 
at the 2-po$ition (-2 PP«) and 4-position (-2.6 pp») in- 
dicate the position of the «onoest.r at the 3-position. 
The positions of Ci are at 85.06 pp. for the 2-n,onoester, 
at 88.45 pp« for the 7-«onoester and at 89.67 pp. for the 
Bonoester at the 3-position. 

Tht all-trans configuration of the retinoic chain 
is indicated for C"u 't 117.78 pp« and for C"20 at 
14.08 pp.; a trace of i so.er i lat ion is noted by the pres- 
ence of a peak at 115.2 pp. (C"u> indicating the 13-cis 
{ so.er . 

PREPARATION EXAMPLE 7 
..,n.ration of > -^^^-r. of 2^0- ( I ( I - 1 r ans - r e t i noy I ) c I i n- 
.-nw...-.rans-retinoyOclinda.ycin and 
.-n-f.ii -trans-ret i nnvDclindamyr in monoesters 
20 g (47 «mol) of clindamycin are dissolved in 
250 «l of an anhydrous N,N-di..thylfor«amide in a round- 
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10 



IS 



20 



2S 



,4.7 ...O .< ' " 
,h. r..= ti.n ..di»., -M.h (. th.n t r«. - 

90 .1...... « " ' '"-^ 

„ ,.<.Ll-tr.-.,-r,tin.yOi.id.>.l. 150 •* 

id. U d in .nd .n t.in, 

...i i.r.d .t r,.. .....r.t 

chr...<o,r.ph, on .iUc. S-U -.tl-rLn. «"Urid./ 
.....n.U 51). T^. .oi«ti.n i. th.n p.ur.d int. SOO .1 
..t.r, .n.r .Mc» i. i. ...-c.d .it» ..-r^ "•'•>•• 

crg.nic ph... i. dri.d ...r ..,n io""'. <i^- 

.nd .h.n c .r.. ' 

„„d. pr.d... th.r.b, oPt.in.d i. .I.r,....9'.»«.d .n . 

. tC-.r.n.-r..i cund..,cin 

,1 tn< 2-- 5- 4-Po.i'i""- 
"c »«« tCPClj, int.rn.l rX- T"" 

th« 2-po$ition of the est.r, 
- ..,.ti.. T ....C" " ««« 

J.p.si.i.n (-1.» PP.' i"-«"<« " 

«4¥««-t at the 3-oosition 
position, and -ea^ negatwe y e^^^ct at 

indicat.s th. «cnoest.r at the 4-position. 

The position, o. Ci are at 8^.63 pp^ ^or the 

,t 88 79 ppm ior the 3-«onoester and at 
2-Bonoester, at 88. pp"" 

87.98 ppm for the 4-«.onoes ter . 
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The aU-trans configuration of the retinoic chain 
is predominant (C"i4 at 117.5 pp« and C"20 at U.08 opn.), 
but there are clear traces of isomer izat ion, in particular 

at C"20 a"'^ 

EXAMPLE 1 
ANTI-ACNE LOTION 
The following composition is prepared: 

2 9 

Erythromycin 

1 9 

Octopirox 

Butylated hydroiytoluene (BHT)/buty lated 
hydroxyanisole (BHA) antioxidant 0'^ 9 

Water/isopropanol solution 

^ . ^ QS 100 9 

(60:A0 by volume) 



EXAMPLE 2 
ANTI-ACNE LOTION 
The following composition is prepared: 
CI indamyc in 
Oetopirex 
Benzoyl peroxide 
Antioxidant (BHT, BHA) 
Water/ethanol solution 
(60:40 by volume) 



0.6 g 
0.02 g 
2.5 9 
0.1 9 



qs 100 
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EXAWPLE 3 
ANTI-ACNE GEL 
The following conposition is prepared 
Erythromyc in 
5 Salicylic acid 
Octopirox 

Polyaerylic acid crosslinked -ith a 
polyfunctional agent, sold by the company 
B.F. GOODRICH under the trade name 
10 "CARBOPOL 941" 

Antioxidant (BHT, BHA) 
Ethanol 
Water 



15 



20 



2 g 
0.5 g 
2 g 



0.5 9 

O.S 9 

20 g 

qs 100 g 



EXAMPLE 4 
GEL 

The following conposition is prepared: 
Erythromycin UnoLeate 
Cyclopirox 

Hydroxypropyl cellulose sold by the company 
HERCULES under the trade name "KLUCEL H" 
Antioxidant (BHT, BHA) 
Ethanol 

qs 

water 



3 g 

1 g 

1 g 

0.1 g 

20 g 

100 g 
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1. A composition suitabl for topical application 
which comprises, in a physiologically acceptable medium, at 
least one pyridone derivative corresponding to the formula: 




(1) 

5 in which: 

denotes hydrogen, linear or branched alkyl having 
from 1 to 17 carbon atoms, cycloalkyl having from 5 to 8 
carbon atoms, cycloalkylalkylene. in which the alkylene 
group has from 1 to 4 carbon atoms, aryl. aralkyl in which 

10 the alkyl group has from 1 to 4 carbon atoms, arylalkenyl in 
which the alkenyl group has from 2 to 4 carbon atoms, such 
that the aryl and cycloalkyl groups can be substituted by an 
alkyl or alkoxy group having from 1 to 4 carbon atoms; 

R, denotes hydrogen, alkyl having from 1 to 4 carbon 

15 atoms, alkenyl having from 2 to 4 carbon atoms, halogen or 
benzyl; 

R, denotes hydrogen, alkyl having from 1 to 4 carbon 

atoms or phenyl; and 

R^ denotes hydrogen, alkyl having from 1 to 4 carbon 
20 atoms, alkenyl having from 2 to 4 carbon atoms, methoxy- 
methyl halogen, or a benzyl radical; or a cosmetically or 
pharmaceutically acceptable salt thereof, and at least one 
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antibacterial agent which is a macrolide antibiotic or 
pyranoside, or a salt or ester thereof. 

2 A composition according to claim 1. in which R, 
denotes a cyclohexyl or linear or branched aUyl group and 
5 H, denotes a lower alKyl group, for example of 1 to 6 carbon 
atoms . 

3. A composition according to claim 1 or 2. in 

A f«r«ula (1) is 6-cyclohexyl-l-hydroxy- 
which the compound of formula u> " Jr 
4.«ethyl-2(lH)-pyridone or l.hydroxy-4.methyl-6-(2.4-.4- 
10 trimethylpentyl)-2(lH)-pyridone. 

4 A composition according to any one of claims I 
to 3, in which the antibacterial agent is an erythromycin, 
clindamycin or linconycin derivative. 

5. A composition according to claim 4. in which 
15 the erythromycin derivative is erythromycin or an estolate. 
ethylcarbonate. ethylsuccinate. glucoheptonate. lacto- 
bionate. propionate lauryl sulphate, propionate, stearate. 
Unoleate or monoenic. di- or trienic ester of erythromycin. 

6 A composition according to claim 4. in which 
20 the clindamycin derivative is a hydrochloride, pal-itate or 

phosphate, and the Uncomycin derivative is lincomycin 

hydroehloridt . , , . , 

7 A eo.po.itlo» according to .ny on. of cl.i.. 1 

to 6, in which th. .«tib.ot.ri.l .,.nt i. .rythro.ycin 
„ „tino.t.. clindamycin r.tino.t. or linccycin c.tino.t.. 
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8. A composition according to any one of claims 1 
to 7 which also contains a keratolytic agent. 

9. A composition according to claim 8, in which 
the keratolytic agent is benzoyl peroxide, salicylic acid or 

5 resorcinol. 

10. A composition according to any one of claims 1 
to 9 which also contains s-carboxymethyl-cystelne , 
thiamorpholinone. S-benzylcysteamine or a derivative thereof 
or tioxolone. 

10 U. A composition according to any one of claims I 

to 10 which also contains at least one steroidal or non- 
steroidal anti-inflammatory agent. 

12. A composition according to claim 11, in which 
the antl-lnflammatory agent I. hydrocortisone, indomethacin, 

15 glycyrrhetmic acid, .-blsabolol, betamethasone, 
fluoclnolone acetonlde or desoxyaethasone. 

13. A composition according to any one of claims 1 
to 12, m which the compound of formula (I) Is present In an 
amount from 0.01 to 5% by weight, and in that the 

20 antibacterial agent Is present In an amount from 0.01 to 5% 
by weight, relative to the total weight of the composition. 

14. A composition according to any one of claims 1 
to 13 which is m the form of a gel, pad, cream, lotion, 
spray # ointment or stick. 

25 15. A composition according to any one of claims 1 

to 14 which contains water or a mixture of water and a 
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lower alcohol, glycol or glycol ether. 

16. A composition according to any one of claims 1 
to 15 which also contains on. or more thickening agents, 
antioxidants, colouring agents or perfumes. 

17. A composition according to any one of claims 1 
to 16, formulated for use in the therapeutic treatment of 



acne . 



U. * eompofltlon .ccotain9 to .ny on. of cl.iBs 1 
to 16, £o.«l.t.d for «. m th. ...«tlc tt..t..»t of th. 

10 skin. 

19. A composition according to claim 1 
.ubstantiaily as described in any one of Examples 1 to 4. 

20. use of the composition as defined in any on. of 
claims 1 to 19. for the preparation of a medicinal product 

15 int.nd.d for tr.ating acn.. 

21 Proc.ss for cosm.tic tr.atm.nt which comprises 
applying to th. ar.a to b. tr.at.d a composition as defined 
in any one of claims I to 19. 



